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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a polarizing 
hologram simple in configuration, low in cost and 
capable of reducing a grating pitch without requiring 
much time for production, and to provide optical head 
using the polarizing hologram small in size and high 
the availability of light „ 
SOLUTION: This hologram 1 is constituted by forming ' ^rs^^sM^ 
rugged gratings composed of double refraction 
material layers 3 on a substrate 2, forming layers 4 
composed of materials different from the double 
refraction materials on these projecting parts and 

filling gaps among the projecting parts, different ^ &i 

material layers and recessed parts with optical 
isotropic materials 5. Besides, this optical head is 
provided with this hologram 1 arranged between a 
light source and an optical recording medium, 1/4 
wavelength board, objective lens and photodetector 
provided near the light source, light from the light 
source is converged onto the optical recording 

medium by the objective lens, and reflected light from that optical recording medium is 
diffracted by this hologram 1 and transmitted to the photodetector. 
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(57) [Sib] 

[HUH] *»HW\ ft«lci«B#*»a»6-f. Hft^ 

fc«JH*f*m*3tJ:*D0i!!i«)**«r»*U *<OfllH5 
<0±fcllW2«i$r*m* ttjl&fitmic «t5S 4 HMtfL 

3tJtt»&«MtoMt* uvxjci 9 %CMKflcJ:lc*£S 
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[ft** 1 1 *S±fc*Bff*mJlfc J: SODi&©ft*£ 

IWBIIO»i:<0|BJC*^**tt*«S:««LT*5 
[»**2l-»#*lie«©fli3ttt*n^9AK*Jv^ 

*n,*U &^fl^©±©£ffitf$mt l*JI&5«l- 
'IC J: ni , 3t^W«*tt<ftlf©JBllf*t 

n m , S®WftS©Qflfl©te*S5£$:hi 

K 

(n p -nj hi + (ni — n ffl ) h2=mA. 

(n s -n m )hi+(ni-n ni )h2=(ni± 1/2) X 
(m=0, ±1, ±2. ±3, ±4. •••) 
[111**3 1 tt**lK*©«#tt*n^5.Mc*j^ 

lrn s tU l^fi*»±©«WW*liJl***» 
KJ:S*<0JIWr*«:ni , #¥tt*#tt»K0JB*r** 
n ra , *Afftffil0[ini!!i®tt?ft£*hi . *&*£iffl5 
©±©1WB*r*mi:l*ll4**tM«>»**rh2 » ft© 
ft***, mtlAOlfltt (0**tf) it**, & 
T©&#£«&ii£tS " i £#*£tSiHifete*n iff 
A. 

(n p -n m )h 1 + (ni-n m )h2=(m± 1/2) A. 

(n s -n m ) hi+(ni-n m ) h2=ml 
(m=0, ±1, ±2, ±3, ±4, •••) 
[ft** 4] II** 1, 2*fctt3fcE«Ofi*tt*n 

»fc J; 9****tfcr. t SrW»i: t6«*tt*a ^7 
A. 

[11**5] ft**l, 2£fctt3l£fSl£©M3tt4*a 
**Afc*wc % tfflE«JBffi»#«#*f«®K*Ef6]L 
TfcifcLfcitfci 9»** t *»fti:t**3tett 

its** e] »*«i~5ofirn*»fcia«i(D«jttt*o 
[ft** 7] »#*i~6©ttHa»fcE*©«3tett*n 
A. 

[IS** 8] ftiHi, tt%8Ri%Rfttt#omic£|t$ 



. i/4«ft«i. *i/4tt«gfc*E*&*©Wi;:E 
■snfcS**u>Xi» t&EJMltoi^fcERSi'ifcft 

K. 

[lf**9] »*S8CE«0*^y Kfcffl^&JxSOl 
fttt*P^7A-t?;fcoT. l/4ft«Kl:HWfc$ih/C 

[if**l 0] ft** 9 l£lE«©fl8fttt* a ^7 -MC*5 

[ft**i l] »**8E«©3t^s' Kfc*5V>T, '>fc 

ji, r©/^s/^-v?tc:ff**i~7©{5ijX!!i^c:E^©<S 
*tt*n^?A. fcL<tt»**9$fcttl0fcIB*© 

20 [ft** 1 2 ] &£ © zm&cnftm t , wmk<D% 

ME*©«*tt* nmtit< »SS** 9JfelilO 
E«»©3t*©iS»KEK**tfc**m»«:ll*.s MIS 

S*-C**U«te»< d tSr^ititSffiJttt^B^y 

so ^Srfflv^^y K 0 

[»**1 3] »**1 2lcE«©»*©^5a»© 
3t***t*3t^y KIc*jv^T, ^IS©ScglJ:*ttTl 
/4&%&k UTO*tlS:ftfcti4:*tT?#5#Jfeft» 
*£l/4KgS**t5wt*#»tt53t^s' K. 
[ft** l 4 ] It** l 2 IwEtto&ftoftfcSlftgcro 
*«**t**^y Kjc*v>"C, «*©*«© 5 *>, m 
%<n&&<D%mv$^x<o*\/2m&k 
*#fct r. 4: ©T# 51/2 fcgfcfc^t 5 i k 
k1rt>%^y Kc 

<o [ft** 1 5 ] ft** 1 3 * tzit 1 4 {CfE«©j£6©& 
'4*a»03t«*#t53ft^s' Kfcjsvvr, #»«![«© 

Mlc J: 9 l / 4 ifcgfc fc U < it l / 2 

AW&ZtiX^Z^k&ft&k-fZft^-y K. 

[ft**i 6] ft**i 2~i 5©flrn*»icE«o*ft 

«0*44ttft©3ta[SrWt53t^j/ Klcfe^T, '><C< 

r^rt»c5«gsji, :o^y^-^fe»*i i ~ 7 ©f»r 
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(3) 

3 

lOO 0 1] 
10 0 0 2] 

«*»**##6ii***3ll^fcb-C, *JB«fia«f«HF- 

mmft+imnznx^z a 9 8 si 3 sin** 

^ffltta****^* (29a-ZH-10)) o i 10 

<DliJglJf[Hl#fte*®fiIft* liE 2 1 ir^t J: 5 K, «jb 
*r#*NS*T?*>5L i Nb0 3 fcgfci iix 
(c^/^-y-cyo hv&AtrltU 7-0 

h^s*«*-e« r L-ctta*r*a«tin 

[0 0 0 3] WkWl : ^7**7*4**, tf-fi^A" 20 

Bg6 3-26 6 04*4*$8fctt, B 2 2 \Z7tfrX 0 fc, 
ttaW«E#t»*Lfc«iBI!flia»^0^4< tfcDDWS: 

lOO 0 4] 30 
[*W^j»»LJ:5i-t-5ISJS] ^*^J l cD^JBJff®^ 

GWFHWftlClttL i N b O3 gfc£ 2 4 9tW£S«= 

I- 5 ^iwssa* LTt^cF#i 5 11 momm*?* 

(LD) fcft&fflS* (7*.Wtf—K (PD) W <D 



4 

PS£$ft5, i-*t>t>, ft*0«2©J:5fc, .ft^JBJHS: 
<y ^fc/h $ < inif 5 r. t # 5 tOT? N y 

tf*fe!fcV^©"C, flA'-frW hO«t54atff^l. 4 9g 
Soiwicpge,^TL*5o U»U .httttft 
IflsiSKSffi/ieD-e, Jttfcft£ff&L iNb0 3 

[0 0 0 6] *38Wtt±E*ffifK«*4**lfci«>'C* 
[0 0 0 7] 

mw&mLXKzzkzmki-Zo 
10008] n#* 2 »*« 1 icehcw 

1©*^^ hA'#l^<0««Ki*H"5JB!*f*«rnp , i 
*i4:Sitt*lSlO«jftte*H"5a«f*Srn s i: U ft^dh 
»«)±©*a*Mmttt*4*W|sH!:j:5loa#f»«r 

ni % %9ft«*tt4M!enff**n B , aawwa 

roe^SS: (0**O) ^T<0^#*B&iiai- 

(n p -n m ) hi+(ni— n m ) h2=ml 
(n s -n m )hi+(ni-nn,) h2= (m± 1 / Z) X 

Cm = n H- 1 +0 4-/1 
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(4) 

5 

mZ>mm<Dm$&h2 > 3t©&S£^ m£IEA© 

(n p -n ni )h 1 +(ni-n ni ) h2=(m± 1/2) * 

(n s -n m ) hi+(ni-n m ) h2 = mA. 
(m=0, ±1, ±2, ±3, ±4, •••) 
[0 0 10] tt*9(4lCtt«*9Jtt, W*«l, 2 4fc 

9 , l»E*JBW*WJi*i»««flro»i{)*#lc X 9 « 
[0011] ft** 5 tCfliSJSWfi. f»** 1 , 2 * fc 20 

*>9, IttElttBlffWM^aftllSrEfilU-C^Lfc 

[ o o i 2 ] »** 6 \c&z%mt, ft** i ~ 5 ©fir 

*uWcE«©«#tt* o ^ 7 a icfcv *r , Mat PalX-f^Hi 
J: 5 KU «=*hfls*HS *>©■<?*> 

9, m^^mmmytmmxh^zt^m 

[0 0 1 3] »#3C7fc«5JM!tt, fft**l~6©{5r so 

9, 3t^tt«*tt*K*aW««SrK 9 
[0 0 14] |ft**8lcfilS*93N:« «3ttt*o^9A 

1-5fc©-Cfc9, *3BWo*^yKI4» *8H*» R3tJS 
fc*iEWIt{*:©IWlJ:Ell**ifcl(l*3l 1 - 7 ©flfli^ic 

«t*E«k«E*©|IIIKE15*ifc#<K»^^Xi, WE36 
*©ifi»JcEK5iifc**ai»S:«*., fflE*«W»&«> 
*#^i^XfcJ:-9*E^flUifc**5*i, *©#; 

[0 0 15] »**9 CIRSHJII*, »**8WE«© 



6 

{fc£ES *>©-?& 9, 1/4****, Wt***y9 

©<t i tt&mmxm $ ft s m&mz. ± 9 s *vc 
[0017] »**i uz.&z%w\t> mxmsmmo 

©T?*>9, *4< fct>*«i:*«WllM«l-90/«y4r- 
{?rtfclM8**l, ~<7)^ y 5?fc|»#* 1 ~ TOflMl 
«»KE«(Ofll3ttt*n^9^, t>L<tt»#*9£fctt 

[0 0 18] ft**l 2tw^5l6^li> **©**53t 
rfcfc J: 9, *<0*^9 , -fTK#ffi-f5 

9, aWM!©**** Ktt, ftJ^Jlft 

1 *Eft&#©HfcEe£*ifc«*JS l ~ 
7 ©flritd<E«©«*tt* o ^7 A t L < lilt** 9 

vX£, 8(FE«IS©3t«©i5€I^E89:$ix7t3t«tti«S: 

fi&A, fflEjR*©*****©***^©*^*^'/ 
XKJ:9**i€*i*Eft«#±J!:****t, -?r©#E& 
«flc*»e>©RW*«r, l»EflM£tt*n^5.Mcj:i?«ft 

[0 0 19] IMl 3JC«5*HH: V !t**l 2(CE 

»&*i5J:5C-t-«'bot?*)D, «^©&Slc^LTl 
^1/4 ttft««rfrj-5 n t ifflkb-tz. 

[0 0 2 0] W*«l 4.KlR%IBn»« 1***1 2 KE 

T©«l|gSr*^1-r i OT § 5 1 / 2 «*«*r*i-* r. 

[0 0 2 1] IS** 1 5 M** 13*fc 
Wtl 4fcE«©««oJI4<5*ft©*aR«r*i-**^s' 

SrElS] LT»* LfcBKcJ: 9 &m&ttfc l/4iSfiStfc 
L < 14 1 / 2 ttfttf^^A * tlX ^ 5 S i Sr#ft i -f 

[00 2 2] 8** 1 6 £ffiS£9ir±* St** 12-1 
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(5) 



tt©|S]±£E] 8 *>©-?£>►), '>4< 

- ©/< y ^--^jcgit i ~ 7 oflr*i*»fce«©ai3i6tt 

*n^7Ai, «*3ll'3^1 50fiTiX3i»fcE«Ol/ 
4 &ft«t> L < tt 1 / 2 ft*K#**-fcte Sih/CtoS 

[00 2 3] 

{mwnmo&m sit, ^momm^m^m^ 

[00 2 4] (M*3 1 ©£J£0J) H 1 tt**WO-* 
*«**r«3ttt*B^9A©S!«»fiiiiaTa!)*. Ell 

*n^7Al©fi]f££l2 2, H3K*+. B2ttfl3fct£- 

Ap = (n p — n m )hi+(ni— n m )h2 

A s =(n s -n m ) hi+(ni-n m ) h2 •••(2) 

[0 0 2 6] flH3£tOl2l2<0«tp{c, *S®#r6] 3fcli± 1 *3fci LTBJH-Sfcftfctt, Alt*©ttJB» 

(np~n m )hi+(ni-n ra )h2=niA. •••(3) 
(n s -n n )hi+(ni-n ni )h2=(ni±l/2)^ •••(4) 
(m=0, ±1, ±2, ±3, ±4, •••) 



8 

L-CSiMBI&U iKSt»it^r[6)<Olg«l^©3tl4±l 
&ft£LTlE]#Tl-8:iKfi£^L-C^.5 0 .koTflfft^fi 
|C i oT#fc£AH-5 5. EI3fifl§3fctt*n 

tSitt*l*ip«ft*»©3ttt0»*i: LTgiiiffiiU 

£^LTV>8„ 

[00 2 5] 2 <D$mm) *K«3ttt* b ^7 

A©#B6fe*r . £K 2 ±C«JB!»f»»Ji 3 izi. 8 ma 
<n%* tfm® d -CESSti, «ffi#rtt**Jg 3 ON** h 
l i-f8„ r©1WBW*Wl-3?>ia»o±li:«JB«rtt«- 
Jl3itt*45*mfcJ:5l4-a« % Rli:HI»d-e % Biff 
h 2 *W»**ttTV>*. "IT, gJBftttttff 3 4>iKB 

p , mmtrnw.^ v <omm^ 

tt*4**mfc±5Ji4«>JB«f*«rn i, 
•••(1) 



[0 0 2 7] ±15 (3) SCtt, h/U]firA«>«il 

t>6*3fefc L-CeiSI-5 9, (4) jfctt, 

<4D£TIIIiJBfei48&{*-t?fc8. ioT, O&fti 

tt v (3) , (4) a*KfcL"0*8 £ 
(n p — n m ) h i=m A. 
(n s -n m ) hi=(m± 1/2) X 
(m=0, ±1, ±2, ±3, 
•C^$tv5©-C, RC*H**fc*\ mfcratfcfti-j-ft 
tf, *fc5tm©Jl4!6*fcv^hi fcsrifc: 

48. h X a*** <48tm5wti4, njntftt nm 3 
< 48 r b 4©-e, euHftMBtftrnJi 3 

(cl i Nb0 3 iM*Jlv\ li/fy^iciofe^ 



I *• ifcil T JJB A. I J. 



V\ / Ail «r ,v jl* 4-. M 



tV8 0 fc^fL, gfflWlCtt^lC- 
rt^48. 

[0028] z-vmmmnm 3 1 11145^01 
4^, we**d-c % M/?h 2 T^^nr^-s^ y y 

l±JI«8*W©«4^||l^M-«: (3) % (4) *tt v 

•••(5) 
•••(6) 

±4, •••) 

thD6fc*tt**<4S. *fc, «iS«T$t^l3%a5 
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[0029] (s«*s 3 ommm) m 4 \c^-tm^<om * Lxmt u »as t mmm m*** v^mm^m) 

\zmm-tz>&&<n&m&ftz*+. H3©j:.$fc, am A%%<Dm®.mxbirz>b, 

(n p -n In )hi+(ni-n lll )h2=(m±l/2)X --'(7) 

(n s -n n ,)hi+(ni-n m )h2=ml •••(8) 

(m=0, ±1, ±2, ±3, ±4, •••) 

[0 0 3 0] (W*94©HltW fcl^ifiifami 3 z.to*f<z>3.yl->ir-)smi.. YvJ^yJ-WXh 

3KaC0 3 ©*4»«m**J:<fflV^ixT^5!iS (f) ©<fc 9 h 6 ftjSffl-CltelcLfc*, 06 

3^b*5^< x j;t)fi3^hftisa**fCV^5. *r (g) ©J:5fc, £©±fc3!^tt*#tt4Mra»&jfc5«lf 

T\ hft»BWWi:LT» IMIfletmtrXffli* tttW- Hl5tr«WH-«. *8H4*— 

-CfiJcM-r SBSfc, *$fgj!Sfc:*f LTSfeSrfflitTEg^-fr - HI 5 ©»j**fti LTtt> «ftttffltte©WJllc £ 

5, V*toi**»»aBMIi:*5 *>©#*>* n-A^-K ^y^-Ki 

^B&fl?, vol.46, No. 7, 1995, P32 r&tBgHj #g Jr©#ft^ (S i 0 2 , S i ON, Ta 2 0 

KIM) . 12 5 lc^M-<fc 5 M^UbLXT a 2 0 5 , S 5#) o*K**X'<?4\ CVDft4TlcJ:SriW«Kjjt 
i 0 2 *^®«WMt©Wi**t»*r«k\ 20 -ctS, £©*"<•, ®fttiE.®m%<D®jmz£ZX\?y=' 

iCLXmmi-Zt. $B*rAn (=n p -n s ) #0. 0 ¥«ttKt>«Sttfct>**, «a^H:**» . 

sm&<Z>Bt&ft&Z.b&T?*Z, wtvfi, LiNb0 3 **tt»K*:*?-©nalB»C3llS«+awi*Tt*. » 

ie*A*W-t-5«JBWAntiai*-e, *>oXSSfSi:V> fiff^© (3) , (4) *JC*JV>-Cm*jSSlcSA/fe* 

[00 3 1] (tt*«5©jEft0!|) a«*f«r**t#5 <, Rff©e**t**<*5. 

9J©*r&i:L-Ct±, *«»K©.«El*l**ffl^S*fe* J [0 0 3 3] (IfjfcJg 7 fllfttetfn^A© 

fe5„ -MbLX. #7**£©3S9l»BU:fcS iO* ^©HJStfiJi: LTtt, 1216 (a) ~ (f) i^©Ig 

£fc*W>*#l-*a\ hi^ti^D^f-^y^uy^u x>&*mm (*d^a) tfWUfcC ±ie©^tt 

-h (PET) «i?©«'«W«r*"el(lo-C9K , ^^«Hl » *-/<-a- htcftfcT, B7 5 

LfcEflBUbfcU jKy^T-fef-u^y-v— «rX3S«l» 7T8WS«8*ift!>£^$*3i#**. ' i©*& 

T*#tt**rfl*$#iir?a!>« (##***: J. AppLPhy Ttt, IMMfcSWaWfc*.*. w©4»it© 

s., vol.72, No. 3, P938 (1992)) „ i ©#fefc «fc t) , > U y Ml, 

Tt5. 2. ft^^aw«fi-C«bix5©T, ' Pt*fttt*flMrtft 

[003 2] .(SS*«6©Hi|0iJ) *|C±3fiLfcllWW> EEAKl*tLTi*<, JfStt**JlSV\ 

«3ttt*n^9A©fPtt**«r*1-. H6H:«*tt*B 3. g0J?£1£<DS, fcL< #£9J*1£$:j* 

^?AOfWliao-«lta%+IlBliilH-C*>«. * 7b«:Srfc^*£«tB**#*3lTS*, 

1\ B6 (a) <D£o\C, #7*-^S i *»b&«£K2 40 fcffofc:. t jj*±lf P>ft5 e 

±lcJd*Lfe**K:±91IJB*f*mJi3«r»j*Lfclt, [0 0 3 4] (!S#* 8 ©llfcW &lc*S69!©ffiite# 

K:j:9i«»f5 0 *i/cb6 (c) ©«t3fc, «®5ftt fi lb, *mfrf—fi ib*n&m# m 

&bttA&6#$faM**>±.£.i'*fx h 6*r= — r-f v x-r^^) 1 7©W(cEg$tv/tiB)t'l±*ci>>'7^ 1 

i/L, )^»^^->Sr®3t-f 5 0 r©^©S3felt^^^ 3, 3^-H/vXl4, 1/4SM15, 

lci5«*fl3t-etJ:^t, ftK«3tt?*)J:< v *© >X6 ^*i^-f l i©at»fcE«**ifc**ffi 

9 £ - ; P#S3tT-fc«tV^ r©)^ffl . Si 2 — a, 1 2 — b b&Hmz.tzti&f8.bti:-oXiS*) * M 
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4ft-C#0, flSfttt^n^Al 3 ©ft*"** h/Utt, 
0 8 afftSftrffl £ fl 
l*»6©a«t*«:, 0&7fe£LT<l7fctt*B^7Al 3 
aj^-hH/Xi 4fc£"9¥tT7fc£ft>3, 
1/4»*«1 5 

ftfcfcfc, 6fci9*IE«BIE#l 7±fc* 

UVXl 6«rKoT¥ff*t49, 1/4***1 61C 
J:oTR«#a»fcffl»*©flWfci:tt9 0 Q BlELfcffiKl 
«#K:**aFft, =y>-hU^Xi4«riioT«3l6tt 

-c^sfca, i5£A,£*;4 s ±i#;7fe£ L-cB9f$ii*. r 

K:ERSftfc5fe*fli» 1 2 - a , 1 2 - b -C-?ft€ftg 
[0 0 3 5] ff^ttitt, *E*K# 7 ±0****0 

*ttt3ft3j5S, *©fc»fcfJ*3ttt*n^?Al 3<Djl 
«*ig (ftfVyf, ft*j££, ****!, ft*£fj'< 
*->3F) **ft*ft<0*ffi*|c*5 <fc 5C»**«tt 

A 1 3 OJR JME&fcfllElfc 9 . 3 tf--Mt7f 5 EJtfrft 
* £i£*tf- 5 ft if LX^tti1-5 
[0 0 3 6J £©i$fc:WW0«*tt*B^?A$:flJ 
K"Ctt, i*v^ffl3WW#bft$fcie>, ffi 

**©**t>5fc*LT«^*i*#TOz**. * 
a 9 «t 5 fc**tt* B^7Ai3*=y>- 

h v l 4 £ l /4 l 5 ©ltf©W*IM» (cE 
J:!), ftffr$lciiBl8 £±<|S] 
&»**m'e>ft5±fc, *M***«FWI^fc»*fc£C 
5*jaWttfc J: ****#£ tfc^o-C, <S7fe#8£tt 
*9» «t 9 *fUJB»**:il!< £ 

[0 0 3 7] (Mjft#90Hig0!l) iB3ttt*n^9^Sr 
ft^y Kt-ffiorSlv^Jffl^Sr^Sfcfetfi, 1/ 
4 £ *a*£fr-8:5 r £ 5. * r 

n 9 A fc 1 / 4 tt*««rft* t T-#fk1-5 £ £ 
fc«fc 9*AAft*M6 U 3fc^y K©*Sfcfc**1-$ 
£ £#"?£ 5„ 1/4***1 5#-fcfc*ftfc«3fctt 
3©*l£0>JfrlSl 0, II lKij*"f. 121 



sn^s* 13-5 tfmx&emmi 3 - 4 l-c*# 

£ ttK#«©Bilc, * A^ttJBtf* ft-CfW $ ftfc 
1/4***1 5 #**SftHMIs3ft-0^. Sfc, 
■ 11 t'^-tHfttt* n ^7 AT*te, HI 1 0 -C* Lfc@ 
H£* 13-5«ri< LXi«(S**^«B«fteii-Cfm 

$ *tfc 1/4 *** 1 5 13-4 

[0 0 3 8] (If 1 0 ©gfttil) ffiffttt* B if 7 J* 
£ l/4ft*S«ria*'fr*>*"C-frfl2i-*»J©3W(S«S: 
1 1 2 EI 1 2 fc*f**tt* nmnii, 
£*1 3-l±lC, ttJBIff#mS 1 3-2KJ:5[U]iS© 
ft*£ , i ©«'JB*f*W* ttHftStt**©! 1 3 - 3 a* 
HCJS»!ttft*1$ii (*n^7A) Sr«?oi5l!:^«$ 
ft, $ & fc-£©±**jSflfl*#*W 13-4 TSfrft, 
£©S£#LT3gES*l 3-5#**£ft-C^.5. * 
t-C, r ©391S* 13-5 0^^tt^#^J £ I4K*MH 
©iStctt, «JB!ffllt«:fflv^fcl/4«*Jtl 3-6^ 
W/&BI$ft-o^o rol/4Sc*Ml 3-61^^ §S 

i*fflv»6ftS. 

[0 0 3 9] r^T, 1/4**K1 3-6(0«jB*fSr 
An£U HJ?Srd£-r5£, 
An • d= (m+1/4) A ---O) 

(m=0, 1, 2, 3, '•••) 

m#$<s »<f^ft5^-e (igc/imss, *at?i/ 

4«*«Sr^S*l91mm) > /J>S, »®, He 
1 / 4 gc*«^#5!{-t-5 r £ 5. 
[0040] 1 1 O^^J) 

V^OlHkMtrH 1 3 Z<Dft^-y KI4> Jtjg 
"T?*>5*»#^— 9*1 l £, ifl l £3tE» 

7^13, aM-FuyXH, l/4jS*t5l5, 
» mi W >X 6 £ % ^-f 8 1 1 ©jg»fcE»* ftfc 

JfettUS 1 2 - a , 1 2 - b £ Sr«*.fc**i ft o T*J 

«H*U— f 1 IKt^ttttW 1 2 - a , 12-^/^ 
4r-S?18©*fc»AU S!?*ttj:»ll*tt«rrtl±** 

7 A 1 3 ICtt, Sft *3S 1 ~ 7 Lfcf5r^*»(D 
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[0 0 4 1] 014 ttfli*tt*ci^5A4:ffiV^fc*^y 

s b {zmogmrnvb 9 , r 0 i 3 <d = 

M-M^Xi 4*%ftLXttVii'yXi etfftRft 

•5. 013, 1 4©±5fciN»#i^— f 1 1, ftflkUlft 
12-a. 1 2-b/f*tt*b^?Al 3'tr-fMfc* 

[0 0 4 2] 01 5ttfll3ttt*B^9AtrfflV^ 

ft-.;/ KO* feJCjiJ«)||*«l"Tf* 9 , 0 9 <Di. o |CM*. 
tt^a^iia^sP^-H/^l 4£ l/4&ft 
Si 5©M03MT*(SfKEll1-5*j*0*^y Kfco 
V>T, !fl l&tf**ffi»l 2-a, 12- 

b£l/^^-^{fcLfc«f&£*L-0^„ i<D$j$<D 

■CV^as, *?SftV~ri 2-a, 1 

2-btt/<5"5r-*l 8 rtlt— fWfcLTHS.©"?. ±IH 

coi~3o«t5'fc^ y y b&mmmz&vx^z. 

[0 04 3] (fftglg 1 2 OglKttl) {Iftft* B ^ 5 A 
SrJB^fcJfc^y KO*e»MSiJoja(l««rHl 6 tarf. 
CHtt»*ro**63tll[l l. 11' *2o«tfc3t^ 
y K©«J*«-e*>5. 3UE. #7V**TttCD3R£D 
VD^© 2 OOMfti 5 *? 5 , CDlli7 8 0nm^7^ 
OJS*«0jtieiE»S4«:tiV\ DVDII46 5 0 nm* 

2-?Olft©tt«rIx.fc^'> K#iS* 
£fc5. tfc5A/7 8Onm*?*©afc*0#a<*U;i 
fcft^y Kt6 5 0 nm^9^0»*0*l|[«r«itfc36 
K©2o«Mittf, 

y Y\C 2 -a©*****, ililii 9 , CD, DVD 
[0044] 016 lC^1"3t^3' Ktt, %M.X-bZ> 2 O 

©sp*^— if 1 1, n'.t. #m#f—ri l. i 

1" l 7 '(Sfctti 7* ) ©micE1t£ii 

fc«3ttt*n^9A13, =yy-huyXl4» 1/ 

4»*Ki5, nm^yxst. 1, 1 

1' OiSfiFJC.Ett**lfc«ft©3ttfctb»l 2-a, 12 
-a', 12-b, 12-b' itftfciUi'ftot 
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1 7I1DVD7* 

fc, b ^5 a 1 3 tea, tt#g i ~ 7 ©giro 

*«9, 10©&ftf| (010-12) T^L7tJt5 

[0 0 4 5] 016t^*3VN-C> ¥Sm\s—iP 1 .lfr.&tf] 
itSJxfc*tt:, *3ttt*n>9Al 3«r«lLT=y/ 
io -hUi/Xl 4lC±9W3ti:^«5, l/4&fi£l5 
9 HflHfc t fco-CJM* U^X 1 6 tC J; 9 DVDf-f 
1 7±fc**$ft5. i£T?««©e«W»Sdfe**: 
ffV\ Ett7fcifcoT7c©7feS8£M'?, «#tt*n*f.? 
Al 3-C0*rS$*vC, 3t^tUSl 2-a, 

1 4W9W*ift9, l/4«*«i SHSilLT 
*MbUVXl 6fcJ:3CD7V** 1 7' ±fc**SJi 

20 7C©7fcS§£JI 9 , iB?ttt*B^7Al 3 £*vC, 

ft&lijSg 12-a', 12-b' ^fc &S© 
ftV 7 8 0 n m©ftf4, 6 5 0 n m<F>%\Z.\£'<X&&xf\ 
d*X£ 6 5 0nm©3tt»i^5fi!:e{C* 

[0 0 4 6] M*tt*n ^9^.1 314, SifcRA. 1 = 6 
5 0nml£*fLTii{ri$tf>5K; (3) , (4)t>L<tt:5$; 

(5), (6) ■'*«£•*•_« J: 5 fcLT*J< l/4fc 
ftSila^fr-frT, A l©3tJ-*rtT3tfiJffl5SbspSr* 
^tc1-2> ^ i: d*>T# So *©Effi, fiJSS 12 = 780 

1 CD7t-CDVDx>f 1 7©!2&S£&f?V\ 120 
3fe-eCD7*>f 1 7' ©S4©^ : Sr ; fT9J:9<C'>^'r 

[0 0 4 7] ffilC, ftg!2=7 8 0nm(D)tl^L 
-OS (3) , (4) tt<tt* (5) , (6) fcWfti- 

5J:5fcU-c*J%, i/4fcgSi;i 2©#K*rLT# 

«r**lci"6ii:#X»#*i 1-5 «k, SKSA.1 = 6 5 
40 0 nm<7D3t(^tT(4^Jffl^^TLTL*9* 5 , 
X203fCCD-R, CD-RW(D|Efil:-S±4rtTV\ 
1 KD5fCDVDO^©^.SrfT5J:5' > <Ci / ^7 i i».^i§ 

[0 0 4 8] i«0J:5KJ|ft«afe*O3feai[4:**tt*B 

Mfc-tZZbtiX-Z 5i?lc^5o 4"lsU4DVDi: 
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ICfc^T, l/4i£ft&l S1cW6&k\ 1 = 6 5 Onm 
©3fc£*fLTt>, ft&fiA.2 = 7 8 0nm©ftK#LT 

oft8ilc*J-LT<feTiEcDi*; (9) Sr»fctfc«*R:j«5 

An • d= (m+1/4) X •••(9) 
(m=0, 1, 2, 3, •••) 

[00 5 0] l 4 O&Nffll) ±E<OHte01J-CI± 

*v*#flUl»«:*Sfc*K:, T^yv'- : ?«^sfflv> 

|6]i:*51R-e»ift<> m*.im 1 7 KS+J: 5 fc % 7 8 

(SttS^lPl) K:«#LTV*5. 6 3 5 nm 

(iSttUcSifcErlfil) teflKfcfO^. let, 
5 4**#*45#«fc*J' LT 1 o©*n 

©feftlctt, «*.tf«3t*l*JSr9 0*iHES«5»frK 
tt, ift>fed»-^ro*Jc#tx'©*i/2ttJl<giLT 

10 0 5 1] B 1 8 tt*0**SrflrrB-e*>o-C, bh 

K«H 1 6 i Mbhbft Ctof&tZiK 2 o©«*»Jlfr 
5JW#u— fll, 11' tS»timi3<0 
IBfc, -*05fe|C*)-LTl/2Stfi«, <b?-£©#K 
*t UT 2 / 2 fcgfck LT«|fi6t 5 1 9 &#&t 
So 0»Rl*> Tl lfcA 1 = 6 3 5nmO)t 

mt-rzh. r©3teK*fLT3Sf*i 9iii/2iSS«t 

LT«tW-afc*, X 1 = 6 3 5 n m©*ttflfife#rtl# 
9 OS0$5$-a-e>tl5. *lftl/-fll' 
2 = 7 8 0nmO%.mb-rZ>k, ZtDHtlZttLXitm* 
19tt2/2tt*«iL-C«<OT?fl|Jt*mtt«tob4 40 
V\, £©*§^ **1.9*:Sill,fc||, A.ltX2<03t 

[00 5 2] (ffi#Jgl SOXttM) !8*>Sl 3<OHte 
0]^$^fc#&fi:#l£©l/4&ft«l*, 13*510© 



iff 

m?, Bt©*JB»r*AniU mm&dk-rz>b, 

A n • d = (m+ 1/2) X •••(! 0) 

(m=0, 1, 2. 3, •••) 

#j*0£o,fc$fc, JBWdSrKJtrs. *3»fcJ:5flW 

fcif<-CI4**>fc«J|-Cfc*. 4fc, 01 9 (a) ©«fc 
5KHI*tt*n^5.ki 3K1/2BJMS1 9*£*i- 
SflMtfcJfc^-C, Sll 9 (b) ©J:3fc«#tt*n^? 

ai 3ici/2&sKi 9* m%tz>m&-r*tt. MM 

*ft"C 1 / 2 fe&mZftZtm 1 mm) , /ML its. 

[0 0 5 3] 1 6 (D%mm) HI 2 0 fcHRfcte* 

fcjHSW©*^? Ktt, 02 0 fcTjrf <fc 5 t-&£©Sft 
S**<0*Wll, 11 ' t**lMll2-a. 12- 
a' , 12-b, 1 2-b' J»» 10©/<y-{r— S>1 8rt 
fcHS^tU ®3fett*n^7Al 3 fc 1/4***1 5 
t 1/2**«1 9' b#-mtiSflX/<y<>r— 5*1 8 

— r, a»©**ta»» <Bjttt*n^9Axu?i/4ig 

l/2Kft«%-«sft$-fr5t, 1. 

ft^ft*«»9/j^ftT?**» 2. e»Ar«*0!>mis 

[00 5 4] 

[0 0 5 5] 2 1 ©01* 

tf-jfcB^yAlcfcvvc, f3fe»MM|!i:Lt, 
KA'*rtfc«»i-6**rll3l«l*, iixi:Sitt*l6llc 

[0 0 5 6] »*q(3 C«S»W-C«:» »*« 1 ©<B)fc 
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[0 05 8] »*« 5 WSaaH-ott, n** 1.2* 
fctt 3 ©fllfttt* n ^7 a fcfcv vc, 'flHEftBtftmJI 

K±9„ it#JS 4 £ ii*l©#ifcfc «t 9 iKHlj5»o*ffifc 

(0 0 5 91 M**6lCfli5*WCHt, M*«l~5© u 

[0 06 0 ] M«« 7 IC«5*BJ-C'»i, ||*« 1 - 6 CO 

[0 0 6 1] tt**8K«5»W-Clt, J^yKtt, * 

^7Aia 9 EHfrStf T3fc*tMlfc*< flMte b£© 
T\ «3ttt*B^9A«r*^T, <MB-C**UHJIMM>* 

[0 0 6 2] »*a9|Cfl55|BWe«t % I9#Jl8©3fe^ 30 

[00 6 3] |||*« 1 0 if #* 9 COii 

D / 7 A C43V >t\ 1/4 ft fttttf. 

*i/0>-5$/&i Lfc©T% IIS, 4«ftfis, @=>*h 

[0 0 6 4] M«fl lfc«»»H-e», SS*«8C03t 
^7 Kfc*JV*"C, '>fc< fc t*«4:*tl«MI*«lo©/< 40 

©WuWce«©**tt* d^7A, t> L < tttW** 9 
Sfctti 0fcE*©#^y Kffl«3ttt*B^?Aas*# 

[00 6 5] §t#Jg 1 2 KfRSaWCJi, 3t^y Ktt, 
ft*©*****©***, IfliftoXff^^EftK^ 

<ofajjcEfi$nfca*« i - 7 «)firn*»K:iB«<ofli*tt 



Lfc©TN «ft'©A**3t«CJ:9, #< 
<0*^ i' t is-C# , SftttSrlMiil-.* 

[0 06 6] 1 3 Kfll5*WTMi» **« 120 

1 /4**S*:*i-6«ft4: L*: 
©T% l/4«**«:#»{fri-* Wfa^ft . 

[006 7] »#JS 1 4 fc«5«WCW:, 1 2 (O 

*H©*ft6«fc«)3tlWr#t«*^y.-KI£i8V^T, ft 
ft©3t««?5t>» #&©ifcg©#»C*fL-C©^l/2 
ttfttfc & tT©«^^*^1-r £ O-C* 5 1/2 ftJMK 

*#*K«iJBfc#fllJi«ll*o-cv*fci: L-Cfc, 1/2 

[00 6 8] MMt« 1 5 1 3 * 

fcttl 4©ftft©S&Sft&©ft^& : £-t-*#:^7 Kfc 

SrElS] LXMtft. Lftm^Z <0 1 / 4 

L < a 1 /2 ttJMKWMt&hTlr.'t&fltjft & Lfc©-e, 
#!Sft*fJ£:i/4Stfi«^, flBt*lft'«r*l>&5fc»©- 
l/2.«ft««:J;*)«Htfcf^Sri:*t?*5<Dt? % /hS 

[0 0 6 9] 1 6 JC^SISK-Cli, W*« 12- 

icif i ~ 7 ©wn*»tE«oii*tt* pmt, 

1 3 ~ 1 5 ©f5Itl*>|CEic© 1 / 4 StSfi t> L < 
lil/2i!tS«^SI«-flc{l2SiiTV^«fiKi:U7t© 

[02] 01 CS^flBttt^a ^9 A©»ffOltlfc«Sr 
[S3] Blllw*i-{i5ttt^D^7AcogiJ©t(if^©llte 
[04] HlK3%i-fli*tt#ei^9A«)«JttSr*i-*» 
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13-2 
13-3 
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[07] **W©9J<o£fc«fc*+«*tt*n*'?.fc0 
[08] ^CiSfi^D/^A^ffli^y 
[0.9] *JSWK:J:5ai3ttt*n^5A*fflv^fc*^y 
[010] *«Wfci5l/4ftft«fc-#:ftLfcai* 

[Ell] 1/4 S*«*HWtLfc«* » 

tt*B^9^o»J«>*16«l«:*f5!«|J»riiiHT*>5. 2, 

[H12] *»WcJ:6i/*Ml*fcHWbLfc«* 3, 

tt*n^9^©*6fc»J©3teSS«S:*-*-K»WriBiaTife 4, 

5 0 5 : 

[Hi. 3] **Wfci5fli*tt*o^9^.«:fflV^3te^ 6 : 

y K©4 blc»jo»li[«SrSrrttlS«*H"C*S. 7 , 

[014] *»Wfc±5«*tt*n^?Afcffl^fc*^- 8, 

y K©4 bK9J©ll*«Sr*1-«lMII»aia-C*5. 11, 11' 

[015] *»Wfc*$«*tt*a^?**fli^fc*~ 

[016] *IBWKJ:S«*tt*B^9^fc«*o*4 
fife0Tfc5o 

[017] ttftoAtt 5 2o©^#i^-lto«fcjWll 
[018] J: 5«3fctt*n^?.fc> 

tfU&0-efc?>. 

[019] (a) ttl/2»«R*HWbbfc**tt* 
Di/yix<oSSl5»fB0, (b) ttl/2tt*il«:*g|U 30 



[02 0] **WfcJ:SflBfett*p^9Ai:jfe*oH4 

[021] «*ft*o^«r*t«B*fB#f»^ll«* 
*©£$t0-Cfc5 o 

[0 2 2] ^*Stf(DSIJ^^1-iB5felf-A^7 B y y 

[«F*©KW] 

1, 1 3 :m%&*vy7J» 



mm 

US?* h 



1 3-4 

13-5 



1 2 - a , 1 2 - a ' , 12-b, 1 2 - b ' : 3tfctH 

13-6: 1/4&SH 
1 4 : hUi^X 
1/4 

(DVD?) 
:*IE»tt* (CDf) 
Ay*— 9 

i/2ttjts 

1/2**11 



1 5 

1 6 
1 7 
1 7' 
1 8 
1 9 : 
1 9* 



[01] 



12] 



[0 5] 



53 E3 G3 E33 ESS E3^4 



-4 



17] 



EF 



r?a to ptj 




ox*, 
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[@3] 



[04] 



[09] 



1 11 



4- 




A 6 



[08] 




[0 6] 



C5) 



(C) 



(e) 



S3 E23 E2 E3 E3 E3 

KS9 ES5 Pxl F5a rea 





[010] 



23 133 E3 {33 EZI 

23 — El — Eft! Efl K3 X/^-? 



(0 



m m m m m m n-^d 



□-K5) 



[011] 



1R 
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[012] [Ell 3] [IHl 4] 




[016] [HI 7] 
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[12 1] 
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